Interaction of the cysteine-rich domain of snake venom metalloproteinases with the A1 domain of von Willebrand factor promotes site-specific proteolysis of von Willebrand factor and inhibition of von Willebrand factor-mediated platelet aggregation.
Snake venom metalloproteinases (SVMPs) have recently been shown to interact with proteins containing von Willebrand factor A (VWA) domains, including the extracellular matrix proteins collagen XII, collagen XIV, matrilins 1, 3 and 4, and von Willebrand factor (VWF) via their cysteine-rich domain. We extended those studies using surface plasmon resonance to investigate the interaction of SVMPs with VWF, and demonstrated that jararhagin, a PIII SVMP containing a metalloproteinase domain followed by disintegrin-like and cysteine-rich domains, catrocollastatin C, a disintegrin-like/cysteine-rich protein, and the recombinant cysteine-rich domain of atrolysin A (A/C) all interacted with immobilized VWF in a dose-dependent fashion. Binding of VWF in solution to immobilized A/C was inhibited by ristocetin and preincubation of platelets with A/C abolished ristocetin/VWF-induced platelet aggregation, indicating that the interaction of A/C with VWF is mediated by the VWA1 domain. Jararhagin cleaved VWF at sites adjacent to the VWA1 domain, whereas atrolysin C, a SVMP lacking the cysteine-rich domain, cleaved VWF at dispersed sites. A/C and catrocollastatin C completely inhibited the digestion of VWF by jararhagin, demonstrating that the specific interaction of jararhagin with VWF via the VWA1 domain is necessary for VWF proteolysis. In summary, we localized the binding site of PIII SVMPs in VWF to the A1 domain. This suggests additional mechanisms by which SVMPs may interfere with the adhesion of platelets at the site of envenoming. Thus, specific interaction of cysteine-rich domain-containing SVMPs with VWF may function to promote the hemorrhage caused by SVMP proteolysis of capillary basements and surrounding stromal extracellular matrix.